Background: Rabies is a fatal disease of the central nervous system caused by the bites of warm-blooded animals. One of the important methods of controlling rabies is by interventions to limit the number of dog bites, the most common source of transmission of rabies to humans in the community. Community-based data on dog bites are rare from India. Aim: The aim of this study is to determine the prevalence of dog bites and knowledge and practices relating to its management and prevention in an urban and a rural slum of North West Delhi, India.Subjects and Methods: A cross-sectional house to house survey of 500 households covering a population of 2887 individuals was conducted. The families were selected by systematic random sampling. A pretested and a prevalidated questionnaire was used. Chi-square test was applied for comparing proportions related to the categorical variables and t-test was used for comparing means. Results: The dog bite incidence rate for the study population for the last year was 25.2/1000 population with higher rates in urban (30.1/1000) than rural (19.6/1000) slum. Two-fifths of the dog bite patients did not wash the wound with soap and water. The practice of washing the wound with soap and water was significantly higher in urban than rural slum. One-fifth of the patients did not receive anti-rabies vaccine. There was lower coverage in rural than urban slum. A majority (79.0%) of the patients did not receive anti-rabies serum. Conclusion: A high prevalence of dog bites coupled with poor knowledge and dog bite management practices is a worrisome trend which policy makers should take into account to make India rabies free.
Introduction
Rabies, caused by bites of warm-blooded animals, is almost always fatal after the onset of clinical signs. The disease can efficiently be averted by avoiding contact with wild animals and postexposure prophylaxis (PEP).
[1] Canine rabies causes approximately 59,000 human deaths globally, over 3.7 million disability-adjusted life years, and 8.6 billion USD economic losses annually. [2] Around 15 million animal bites requiring postexposure rabies prophylaxis, the majority by dogs, occur in India every year. [3] There are little data on the incidence of animal bites from India. A study carried out a decade earlier had reported the national incidence of animal bites as 17.4/1000 population. [4] The World Health Organization (WHO) supports targets for elimination of human rabies transmitted by dogs in South-East Asia by 2020. In this region, a 5-year plan (2012) (2013) (2014) (2015) (2016) aims to halve the currently estimated number of human rabies deaths in endemic countries. [5] Data regarding community-based estimates of dog bites are required to track progress of such
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measures but are lacking in India. The available studies on dog bites and rabies in India are mostly hospital-based, and limited to disease management. [6] [7] [8] In this background, the present study aimed to determine the prevalence of dog bites in rural and urban slums of North West Delhi and assess the knowledge and management practices relating to dog bites and prevention of rabies.
Subjects and Methods
This cross-sectional community-based survey was conducted in one rural and one urban slum of North West Delhi between January and August 2014. The slums were from the rural and urban field practice areas of the Department of Community Medicine, Maulana Azad Medical College, Delhi. As the dog bite rate from Delhi in 2004 [9] and from Tamil Nadu in 2014 [10] were 25 and 80/1000 population per year, respectively, we did our sample size calculation based on the mid value of 50/1000 population. As the dog bite history of all the members in the selected households was being considered, a design effect 1.5 was used for reducing the clustering effect. Considering the incidence of dog bites as 50/1000 population per year, with a 20% relative error and design effect of 1.5, the sample size estimated was 2850. Considering the average family size as six, 475 households, rounded to 500 households, were to be surveyed. As the population was about 50,000 in each of the slums, 250 households were selected from each of the slums. Systematic random sampling was applied for selecting the houses: Starting from a randomly selected house, every 30 th house was included in the study. If a house was found locked, the adjacent house was selected without disturbing the overall sampling procedure.
The head of the family was defined as the one who had the major say in household decision-making; or if she/he was not available, any other adult member of the family. The following data were collected:
• History of dog bite in the last year • History of ever being bitten by a dog • Management of all dog bites occurring in the last year • Knowledge of management of dog bites • Knowledge of prevention of rabies.
The first author collected the data by house to house survey using a pretested, structured and interviewer-administered schedule. The face and content validity of the questionnaire were established by revising the questionnaires following feedback from two experts in the field of rabies control. The respondents were not expected to be conversant with the terms "anti-rabies vaccine" (ARV) and "anti-rabies serum;" (ARS); therefore, they were asked about the site and the number of injections given. If the injection was administered at the site of the wound, we recorded it as ARS, and if it was administered over the deltoid, and the patient was called for repeated visits we recorded it as ARV. Verbal informed consent was obtained from all the study subjects. Confidentiality of the data was assured. Ethical clearance was obtained from the Ethics Committee of Maharishi Valmiki Hospital, Government of National Capital Territory of Delhi, India.
Statistical analysis
Data were entered into an MS Excel sheet and analyzed using SPSS version 17.0 (Chicago, IL, USA). In this paper, the data are presented in the form of proportions and mean (standard deviation [SD] ). Odds ratio with 95% confidence interval (CI) was calculated to determine the statistical significance of the strength of the association.
Means were compared using independent t-test. Chi-square test was used to compare proportions. All tests were two-sided, and a P < 0.05 was considered statistically significant.
Results
A total of 2887 individuals (1427 from the rural slum and 1460 from the urban slum) were covered by surveying 500 households. The socioeconomic characteristics of the surveyed households are given in Table 1 . Among those families with a pet dog (n = 23), the proportion of vaccinated dogs was 50% (5/10) and 38.5% (5/13) in rural and urban slums, respectively. Although 1.6 times higher for rural than urban slums, the odds ratio of the dogs being vaccinated was not significant (OR = 1.6, 95%CI: 0.302-8.489).
The total (urban and rural slum) dog bite rate for the last year was 25.2 per 1000 persons (95%CI: 20.2-31.7/1000) and In all, 62.6% (313/500) of the respondents had heard of rabies, 66.4% (166/250) among the rural respondents and 58.8% (147/250) among the urban respondents; the difference was not statistically significant (P = 0.08) The distribution of knowledge regarding dog bite wound management to prevent rabies among those who had heard of rabies is shown in Table 3 . Around four-fifths (259/313) of those who had ever heard of rabies did not know about that injections are required after dog bites. Out of those who knew that injections are given (n = 54), only 1.3% (4/54) knew about the ARV. Around one-fourth (87/313) of the participants viewed traditional methods as effective in preventing rabies.
Discussion
This cross-sectional, observational study conducted in an urban and a rural slum of Delhi attempts a deconstruction of the incidence of dog bites in the context of knowledge and practices regarding its management and prevention. The annual incidence of dog bites is much higher than that reported in another study (4/1000) conducted in 2005 in Delhi by Lai et al. [11] Dog bite incidence rates in our study were higher in comparison with WHO sponsored multicentric nationwide study (17/1000) conducted in 2003. [4] Highlighting the large disparities in dog bite incidence rates in different areas of the country, a study in 2003 by Agarvval and Reddaiah [12] in the adjoining state of Haryana reported findings similar to ours. Population density and dog density-based area mapping may be required to understand the issue of dog bite incidence. In high-burden areas, prioritization in rabies prevention and control efforts would be required.
Compared to data from other countries such as USA and Australia, the proportion of households keeping dogs as pets in our study was much lower. [13, 14] This may be because these slums already have overcrowded houses due to their lower socioeconomic status where it is not possible to keep a pet dog. Scientific data from India regarding the prevalence of pet dog ownership and the reasons behind it are lacking.
A majority of the patients with animal bites were males in the current study. Other studies from India are consistent with the findings of our study. [11, 12] As males are the main earners of the families, they are outside their homes for relatively longer periods and so have higher risk of exposure to stray dogs.
More than half of the patients with dog bite washed the wound with soap and water; this was significantly higher in urban compared to rural slum. This is higher than that reported by Lai et al. in 2005 . [11] The difference may be due to the increased awareness and knowledge of the respondents as well as the health care providers, probably due to the various rabies-related Information, Education, and Communication campaigns run by the government and Municipal Corporations of Delhi. Because the urban-rural divide is clearly visible, it can be hypothesized that the IEC strategy needs a rethink for rural slums.
The postexposure prophylactic immunization rate among dog bite cases was high (79.2%), and it was found to be significantly higher in urban than rural slum. Access to anti-rabies clinics and awareness may be higher in urban slums. The data from Delhi in 2005 for ARV for PEP after dog bite cases were reported to be 32.5%, suggesting that there has been a rise in the proportion of dog bite cases receiving ARV as PEP. [11] Enhanced availability and access of these services in the general community may be responsible for this. Delhi Government Hospitals and some Municipal Corporation Dispensaries provide ARV and immunoglobulins free of cost to dog bite cases coming to their health centers. In recent days, there has been an increase in the IEC activities of the Delhi Government regarding prevention and control of rabies (personal observation). We hypothesize that the increase in the proportion of dog bite cases receiving ARV might be due to these factors. In spite of the increase in the proportion of dog bite cases receiving ARV, recent studies from India [15] and other countries [16] have reported another related issue: Delayed administration of PEP, which is another cause of concern, as delays can lead to the vaccines not being able to give full protection. In the present study, we did not study the duration between dog bite occurrence and giving the first dose of ARV.
Tetanus injection was received by a relatively large majority of the dog bite patients. The WHO guidelines state that no booster is needed if the last dose of the primary series, or of subsequent booster injections, is given <5 years in the past for dirty wounds or <10 years for clean wounds. [17] Most of the dog bite patients from these slum areas do not have any record of past immunizations. It is recommended that in the absence of any available reliable history of tetanus toxoid vaccination, a booster dose should be given. [18] Of those who knew about injections being given after dog bites, very few knew that it was an ARV. The education level of the respondents in the slums was poor, and even though they knew that injections are given after dog bites, they were not sure that they were specifically for protection against rabies.
Traditional methods were also considered effective by a large proportion of the respondents. These methods usually comprise faith healers, herbal remedies for local wound application, and so on. High prevalence of such methods has been reported in other studies as well. [19] Traditional methods lead to delay in seeking proper medical management of the dog bite wound. [20] We recommend that both dog bite incidence and its management with respect to rabies prevention should be studied further. Both these factors taken together will help in identifying the priority geographical areas for rabies control and prevention policies.
Limitations of the study
This is a localized study, and its results should not be generalized beyond the slums in which it was conducted. The ever-bitten dog bite incidence rate may be an underestimate due to recall bias.
Conclusions
High prevalence of dog bites coupled with poor knowledge and dog bite management practices to control rabies is a worrisome trend which the policy makers working to make India rabies free should take into account.
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